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some misunderstanding, the kerosene specified as the filling fluid was not provided, and it was necessary to use a substitute having untried p-oper-ties. The danger was that the oil might freeze under the high pressure, and thus refuse to transmit the pressure. This was actually what happened. The total thrust applied by the Emery machine was 1,300,000 lb., corresponding to 180,000 Ib. per sq. in. in the cylinder, making no allowance for friction; of this pressure, only 95,000 lb. per sq. in. was recorded by the manganin gage, and, judging by the elastic behavior, only 78,000 lb. reached the inside of the gun. Under the extreme thrust, the pipe ruptured at the end nearest the cylinder, the cylinder itself was somewhat scored on the inside, and the piston was slightly upset. Repairs were made, and the next application of pressure, this time with the proper transmitting medium, was made to the breech on July 26, 1918. On the morning of July 27 the packing was driven back to the muzzle, and in the afternoon pressure was applied to both breech and muzzle, stretching the latter. On the morning of July 29, pressure was reapplied to the entire gun as a check on the raising of the elastic limit. The gun was then dismantled and sent to the Naval gun factory for finishing. It was turned, inside and out, rifled, the breech mechanism put in place, and the final firing tests, already mentioned, were made late in November, 1918.
The manner of yield during application of pressure now remains to be described as this offers some interesting features relating to the strength of materials. Measurements to 0.0001-in. (0.0025 mm.) were made with a micrometer on the outside diameter of the gun at a number of points, during and after each application of pressure, and on the inside diameter before and after the complete treatment. Interest in the results themselves would have warranted more careful measurements, but I did not feel justified in making a more elaborate study than was demanded by the needs of the moment.
In Fig. 4 is shown the relation between external diameter (mean of three readings at the center of the breech section) and pressure, during the initial application of pressure to the breech on June 20. Beyond 55,000 lb. per sq. in. the observed curve showed a break, due to the incipient freezing of the transmitting oil, so that the recorded pressures corresponding to the measured diameters were too high. It is possible, however, to estimate, from the behavior on the next application of pressure, that a maximum pressure of 78,000 lb. per sq. in. (5483 kg. per sq. cm.) was reached on the first application. The probable course of the true curve between 55,000 and 78,000 is shown dotted in the figure. A total set of 0.0037 in. (0.094 mm.) on the outside diameter was produced by the first application. The feature cf particular interest in Fig. 4 is that there is no evidence of an elastic limit anywhere, on increasing pressure, but the stress-strain curve from the beginning shows pronounced curvature.